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INTRODUCTION 
INTRODUCTION 
Water is an integral constituent of life and one of the most important 
natural resources. The present domain of life existing on earth has evolved 
in water (Hosetti, 2002). It is the most abundant part of the living and as 
such performs important role in metabolism. It is chiefly a limiting factor 
among land animals in which the amount is subjected to great fluctuations. 
About "^0% of the earth's surface is covered with water constituting about 
2.8% to freshwater and rest is salt water (Wetzel, 1983). Most of the 
freshwater is frozen as polar ice in polar region (Antarctica and Greenland) 
and is out of reach to humanity (Prakash, 2001). The amount of freshwater 
available on the earth today is no more than that was available two 
thousands years ago when the earth's population was less than 3% of its 
current size (Prakash, 2001). Water is the essence of life on earth and 
totally dominated the chemical composition of all organisms. According to 
Odum (1983) freshwater habitats occupy relatively a small portion of earth 
surface but its importance is far greater than their actual area. The ubiquity 
of water in biota as the fulcrum of biochemical metabolism rest on its 
unique physical and chemical properties. It has provided both food and 
drink and been used for recreation, transport, energy, cooling, disposal and 
much more. Hence, the freshwater ecosystems are highly useful in human 
civilization in their day to day lives. 
Beginning of knowledge concerning freshwater life, arose in the 
remote past possibly before the time of Aristotle (384-322 BC). Forel 
(1892) recognized limnological science as a separate discipline and by his 
pioneer works, became the father of modern limnology. The term 
limnology is derived from the Greek word Limne, meaning pool, marsh or 
lake (Cole, 1983). Limnology can also be defined as a branch of science 
that deals with biological productivity of inland waters and with all the 
causal influences which determine it (Welch, 1952). 
Several workers have made important contributions in the field of 
Limnology keeping in view various aspects (Birge and Juday, 1911, 1929; 
Atkins, J923; Mortimer, 1941; Chandler, 1944; Rodhe, 1948; Welch, 1952; 
Strickland, 1960; Bennet, 1962; Barclay, 1966; Sreenivasan, 1976; 
Hofmann, 1987; Sreenivasan, 1991; Colney el al., 1993; Dumont, 1994; 
Aumen, 1995; De Smet, 1995, 1996; Lampert, 1997; Dodd ct al., 1998; 
Gautam ef al., 2000; Mavarkar and Hosetti, 2000; Nandan and Galankar. 
2000; Gaur el al., 2001; Kemp and Doods, 2001; Mishra and Tripathi. 
2001; Singh el al., 2001; Kumar and Shukla, 2002; Pande and Mishra, 
2002; Chaumik el al., 2003; Dadhich and Sharma, 2003; Singh and Singh, 
2003; Mishra el al., 2003; Pradeep el al., 2003; Rao el al., 2003; Saha el 
al., 2003; Sultan el al., 2003; Garg and Totawat, 2004; Gupta et al., 2004; 
Sawane el al., 2004). 
Phytoplankton population plays a pivotal role in regulating the 
productivity of the ecosystem. The vole of algae, as a major source of food 
for fishes, their ability to fix atmospheric nitrogen and in determining 
water quality, is now well established. Since the burden of production rests 
mainly on phytoplankton, the entire biological community depends to a 
large extent on the planktonic plants. 
Zooplankton are microscopic organisms which do not have the 
power of locomotion and move at the mercy of water movements. Rotifers, 
Cladocerans, Copepods and Ostracods constitute the major groups of 
zooplankton. They occupy an intermediate position in the food web. Many 
of them feed on algae and bacteria and in turn are fed by numerous 
invertebrates and vertebrates. It has been seen that inspite of many 
differences between the structure of freshwater and marine zooplankton 
communities (Lehman, 1988), the main herbivore component in both the 
environment is formed by crustaceans (Jak, 1997). Zooplankton mediate 
the transfer of energy from lower to higher trophic levels (Waters, 1977). 
Thus zooplankton represent an important link in aquatic food chain and 
contribute significantly to secondaiy production in freshwater ecosystem 
(Sharma, 1998). 
These animals, found in freshwaters, are extremely diverse and are 
represented by nearly all phyla. Evaluation of their functional roles within 
aquatic ecosystem requires a balanced understanding between the modes 
and timing of growth and reproduction in relation to the availability and 
utilization of food. The population dynamics and certain important 
adaptive behavioural characteristics that influence these dynamics regulate 
the productivity of individual species population and entire community. 
Zooplankton communities respond to a wide variety of disturbances 
including nutrient loading (Mc Cauley and Kalff, 1981; Pace, 1986; 
Dodson, 1992), acidification (Brett, 1989) and sediment input. 
Zooplankton organisms, therefore, in the field of fisheries have an 
immense place and significance (Jinghran, 1991). Zooplankton also play an 
important role as indicator of trophic condition in both cold temperate and 
warm tropical waters (Gannon and Stemberger, 1978; Sharma, 1998). 
Important contributions on zooplankton studies are those of Stenson 
(1982), Gershon et al. (1983), Gunter (1983), Malone and Mc Queen 
(1983), Pejler (1983), Shiel and Koste (1983), Sladecek (1983), Evans 
(1984), Stevenson (1984), Murtaugh (1985), Outridge (1987), Berzins and 
Pejler (1989), Keller et al. (1993), Sharma (2001), Francis et al. (2003), 
Murugan (2003), Sharma (2003), Singh and Das (2003), Singh and Das 
(2003a), Krishan and Sundraraj (2004), Mishra (2004) and Saranan (2005). 
Truly planktonic animals are dominated by three major groups, the 
Rotifers and two subclasses of the class Crustacea, the Cladocera and 
Copepoda. Ostracoda forms a minor group. 
Zooplankton also include protozoans and larval forms of many 
animals. Among protzoans, a number of ciliates are common to the 
zoopla..i:ton. They dominate in very shallow waterbodies in the deeper 
strata of nearly or completely anaerobic hypolimion. They can move much 
more rapidly than other protozoans which contribute significantly to their 
greater dispersal and feeding rates. Most of the ciliates are holozoic and 
feed on bacteria, algae, particulate detritus and other protozoans. A few are 
carnivorous and feed on small metazoans. The ciliated protozoans can 
serve as functional link in freshwater planktonic food chains. They utilize 
bacteria and veiy small particulate detritus. 
Rotifera is a minor phylum but form a major group of zooplankton. 
They are commonly called as "wheel animalcules" because of their 
characteristic wheel organ or "corona" that bear close resemblence to a pair 
of revolving wheels (Edmondson, 1959). About three quarter of the rotifers 
are sessile and associated with littoral substrates. The rotifers exhibit a 
veiy wide range of morphological variations and adaptations. The body 
shape tends to be elongated and regions of the head, trunk and foot usually 
are distinguishable. The cuticle is thin and flexible, but in some rotifers it 
is thickened and more rigid and is termed as lorica. The anterior end or 
corona of rotifers is ciliated. In some species, the periphery is also ciliated 
as well. The movement of the cilia functions both in locomotion, especially 
among planktonic forms, and in movement of food particles towards the 
mouth. The mouth, although variously located, is generally anterior. Most 
rotifers, both sessile and planktonic, are herbivorous, some are carnivorous 
too. They are an essential food source for vertebrate and invertebrate 
predators. They also serve as valuable indicators of trophic conditions of 
water (Sladecek, 1983). Rotifers play an important role as grazers, 
suspension feeders and predators in the zooplankton community. 
The crustaceans are almost entirely aquatic. Respiration is 
accomplished through the body surface or gills. The body is generally 
separated into three distinct regions, but the tendency is towards fusion of 
abdominal and thoracic segments. In the cladocera and ostracoda, apparent 
body segmentation has been lost. In freshwater, the truly planktonic 
crustaceans are dominated almost completely by the cladocerans and 
copepods. Only a few insects are planktonic in immature or larval stages. 
Most of the ostrocoda are benthic. A few species of Cypris are apparently 
partly planktonic but veiy little is known about their ecology. 
The cladocera comprise a group of primitive and usually 
microscopic crustaceans to which the general name of "Entomostraca" was 
formerly applied (Sharma, 2001). The members of this group are also 
commonly termed as "water fleas" because of their characteristic Jerky 
swimming action during locomotion. Cladocerans inhabit almost all sorts 
of freshwater biotopes and frequently occur in the littoral, limnetic, 
benthic, interstitial and ground water environs. All have a distinct head and 
the body is covered by a bivalve cuticular carapace. The apparent body 
segmentation is lost. Cladocerans are important components of microfaunal 
food web and an integral link in aquatic food chains in freshwaters. Gulati 
(1978) stated that if the food supply is high or increasingly up for stretch 
of time, cladocerans usually buildup in high number and biomass to 
dominate lake zooplankton. Significant works are those of Pennak (1978), 
Dumont and Pensaert (1983), Fernando and Kanduru (1984) and Sharnia 
(2001). 
Copepods are very ancient arthropods and the diminutive relatives 
of crabs and shrimps. In terms of their size, diversity and abundance, they 
are oftcii called "water fleas" in common with many other small Crustacea 
(Sharma, 2001). Till now over 10,000 species of copepods are known, A 
vast majority of copepods are confined to marine and brackish waters, only 
a small fraction (about 2000 species) inhabit freshwaters (Reddy, 2001). 
Free living copepods are separable into three groups, the Calanoides, 
Cyclopoides and Harpacticoids. Accurate identification is based largely on 
the morphological details of appendages. The body consists of the anterior 
metaso./e, which is divided into the head region bearing five pairs of 
appendages, representing antennae and mouth parts, and the thorax with 
six pairs of swimming legs. As to their importance, copepods are 
significant primary and secondary consumers in aquatic food chains. Their 
grazing contributes to the transfer of algal primary production to higher 
trophic levels. The Calanoid Copepods are almost exclusively planktonic. 
The Cyclopoid Copepods are primaiy littoral benthic species. The 
Harpacticoid Copepods are almost exclusively littoral inhabiting 
macrovegetation, mosses in particular, and the littoral sediments. 
Ostracods are small bivalve crustaceans which are found in both 
freshwater and marine environments. They are all free living with the 
exception of some commensal forms. They have received much less 
attention than the Cladocerans and Copepods (Pennak, 1978). They inhabit 
a wide variety of environments and found almost everywhere in all types 
of freshwaters like lakes, ponds, swamps, streams, cave v/ater and even in 
heavily polluted areas etc. 
DESCRIPTION OF 
STUDY AREA 
DESCRIPTION OF THE STUDY AREA 
Present study was carried out on three freshwater bodies of Aligarh. 
These water bodies are man made and are the result of soil digging 
operation for house and road construction. These water bodies are also 
used as drainage basins into which the surface runoff water and sewage 
from the surrounding catchment area enter. 
Medical Pond lies in the north of University campus. It is 3 km from 
the campus. It is a perennial pond receiving surface run off and sewage 
from the surrounding areas. It is used by the washermen, and, as a result, 
heavy input of detergent is found. The shoreline is almost rectangular. This 
one is the largest of three ponds. It is also used by catties for drinking and 
bathing purposes. 
Both, Pond I and 11, are located on Qila Road near Wildlife 
Department. They are located on the north of university campus and are 3 
km from the university campus. Pond I is larger than Pond 11. Both the 
ponds are seasonal and have irregular shoreline. These are used by 
washermen. Main water supply is rain water and surface runoff from 
surrounding areas. 
All these ponds are used for bathing and washing purposes that 
bring physico-chemical and biological changes regularly. 

MATERIALS AND 
METHODS 
MATERIALS AND METHODS 
Different physico-chemical parameters were analysed fortnightly 
from April, 2003 to March, 2004. Samples were collected between 8 am to 
10 am. The following parameters were analysed. 
Air and water temperatures were recorded by mercuiy thermometer 
graduated upto 100 °C at 10 am. 
pH of water was determined at the sites by using a portable 
electronic digital pH meter. 
Dissolved oxygen (D.O.) analysis was performed at the sites by 
Winklers modified technique (APHA, 1998). 
Free carbon dioxide (CO2) was determined by titrating 100 ml water 
with 0.025 N NaOH using phenolphthalein as an indicator. 
Zooplankton analysis 
Samples were collected from each water body fortnightly. 100 litres 
of water was filtered by passing water through plankton net made up of 
bolting silk cloth having mesh size of 25 fim. Samples were then washed 
into wide mouth bottles and were preserved by adding 5% formaldehyde 
solution. Further analysis was done by putting 1 ml of the fixed sample on 
a Sedgewick-Rafter cell and studying it under an inverted microscope. For 
qualitative analysis, the information given in Edmondson (1959), Needham 
and Needham (1962), Pennak (1978) and Tonapi fl980) were utilized. 
Identification was done up to species level, wherever possible by 
taxonomic evolution of organisms. 
Phytoplankton analysis 
Samples were collected from each water body fortnightly. To each 
500 ml sample, 5 ml of Lugols Iodine solution (Edmondson, 1959) was 
added. After keeping it for 24 hours the supernatant was discarded and 20 
ml concentrate was obtained. Qualitative and quantitative analyses of this 
concentrate were made using an inverted microscope. 
For making qualitative analysis informations given by Edmondson 
(1959) and Needham and Needham (1962) were utilized. For making 
quantitative analysis, counting were made by putting one drop of 
concentrate on a slide and observing the contents under inverted 
microscope. 
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RESULTS AND 
DISCUSSION 
RESULTS AND DISCUSSION 
Temperature 
Temperature regulates various physico-chemical as well as 
biological activities (Kumar el al., 1996). Change in temperature govern 
biological processes like growth, development, reproduction and other life 
processes of the biota (Wetzel, 1983). Temperature has a profound effect 
on physiological behaviour of aquatic ecosystem and on metabolism of 
aquatic animals. The temperature of natural water system is governed by 
many factors. It depends mainly on the depth of water body, climate and 
topography. Solar radiation has an impact on the surrounding temperature. 
Temperature of water is always recorded less than air temperature. 
A great work has been done on the thermal properties of freshwater 
ecosystem. Some important contributions are those of Ganapati (1956, 
1960), Munawar and Zafar (1967), Rangarajan and Marichamy (1972), 
Ramanibai and Ravichandran (1987), Fasihuddin and Kumari (1990), 
VijayKumar(1992, 1996). 
Addition or loss of heat lead to temperature changes in the water 
bodies (Wetzel, 1983). Climatology of the region particularly solar 
radiation and photoperiods govern the ambient air temperature over the 
water bodies which in turn influences the temperature of water body. 
Maximum 4 °C difference was recorded between air and water 
temperatures. Generally, a difference of 2 °C was found between air and 
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water temperature. The air temperature over these ponds varied between 
20 °C tn 36 °C with minimum during December, 2003 and Januaiy, 2004 
and maximum during June and July, 2003. The water temperature ranged 
from 16.5 °C to 35 °C. Water temperatures of the three ponds are given in 
Tables la, b, c. 
Medical Pond 
A minimum of 1 °C difference between air and water temperature 
was recorded in this pond during July, 2003, September, 2003, November, 
2003 and June, 2003. While maximum 4 °C difference was recorded during 
February, 2004. Minimum temperature was 17 °C during February, 2004 
and maximum 34 °C during July, 2003. 
Pond 1 
Here a minimum of 1 °C difference between air and water 
temperature was recorded during July, 2003, August, 2003 and December, 
2003. While maximum 3 °C difference was recorded during January, 2004, 
February, 2004 and May, 2003. Minimum temperature was 18 °C during 
January, 2004 and maximum 35 °C during July, 2004. 
Pond II 
Here a minimum of 1 °C difference between air and water 
temperature was recorded during April, 2003, May, 2003, June, 2003 and 
October and November, 2003 and maximum difference was 3.5 °C during 
January, 2004. Minimum temperature was 16.5 °C during January, 2004 
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and maximum was 33 °C in July, 2003. 
In ail the ponds water temperature follows the air temperature and is 
always found to be less than air temperature. Always a positive coiTelation 
between air temperature and water temperature was obtained (Table 4, Fig. 4). 
Carbon dioxide 
i iie carbon dioxide content of the atmosphere varies with locality 
and potential enhancement from industrial pollution. Atmospheric carbon 
dioxide enters into the natural waters through diffusion (Broecker, 1973). 
Carbon dioxide is very soluble in water, some 200 times greater than 
oxygen. The yearly increase in atmospheric carbon dioxide seems to be the 
result of deforestation in addition to burning fossil fuels such as peat, oil 
and coal. Carbon dioxide is far more soluble in water than nitrogen also. 
The re '^.fTiration of plants, animals and aerobic bacteria of decay add carbon 
dioxide to the aquatic environment. Anaerobic decomposition of 
carbohydrates in bottom sediments is another important source of carbon 
dioxide gas (Cole, 1983). Photosynthesis and respiration are two major 
processes which influence the amount of CO2 in water. Free CO2 
dominates in water at pH 5 and below, while above pH 8.3, carbonates are 
quantitatively significant. Between pH 7 and 9, bicarbonates predominate 
(Cole, 1983). The free carbon dioxide which is much more soluble than 
oxygen in water (Welch, 1952) is always found in large quantities in 
polluted waters. 
Free carbon dioxide was found to be absent throughout the period of 
study in all the ponds (Table la, b, c). It may be because of the release of 
free carbon dioxide from the water column due to increase in pH and 
temperature, utilization during photosynthesis and due to conversion of 
free carbondioxide into bicarbonates by reacting with carbonates. 
Complete absence of carbondioxide has been reported by Ganapati (1960), 
George (1966), Jana and Sarkar (1971) and Khan and Khan (1985). 
pH 
pH is an important parameter which regulates various physiological 
and biological activities of the aquatic ecosystem. Photosynthetic 
utilization of carbondioxide in the trophogenic zone tends to reduce CO2 
and increase pH while the respiratory generation of CO2 in water column 
and sediments increases CO2 and reduces pH. The importance of 
photosynthesis is obvious, as plants can successfully absorb CO2, eliminate 
bicarbonates, precipitate carbonates and form hydroxyl ions. All these 
events account for rise in pH (Cole, 1983). pH of the water bodies during 
the course of study showed a great variation. pH varied from 7 to 9 during 
the whole period of study in all the ponds. Increase in pH is the result of 
the rise in carbonate alkalinity resulting from the photosynthetic activity of 
phytoplankton and green algae. Decrease in the pH was attributed to the 
release of anaerobic water. 
pH is generally considered as an index for suitability of environment 
and is one of the most important factors affecting productivity of a water 
body (Welch, 1952). pH has a direct effect on the smvival of organisms. 
pH between 6.5 and 9.0 supports good fishery (Ellis, 1937). According to 
Das et al. (2001), pH has a direct effect on fish growth appetite and food 
conversion ratio as well as growth and survival of fish food organisms. pH 
of all the three ponds is given in Tables la, b, c. 
- Medical Pond showed the minimum pH of 7.2 during December, 
2003 and maximum of 9 during March, 2004. 
- Pond 1 showed the minimum pH of 7.4 during August and 
December, 2003 and maximum of 8.9 during June, 2003. 
- Pond 11 showed the minimum pH of 7 during March, 2003 and 
maximum of 8.8 during February, 2004. 
These are shallow water bodies and so they are subjected to 
disturbances caused by washerman's activity, wind action and catties. As a 
result, there is a great variation in pH. 
When there is entry of surface runoff material, it increases turbidity 
thus reducing transparency and hence light intensity. This reduces 
photosynthetic activity and thus reduces pH in some months. 
Pioneer contributions are from Khan and Khan (1985), Das et al. 
(1995), Gaur (1994), Kaushik and Saksena (1999), and Das et al. (2001). 
Dissolved oxygen 
Oxygen is necessary for higher life on this planet and terrestrial 
plants and animals obtain oxygen as a gas from air. Plants are credited for 
contributing oxygen back into the atmosphere in the process of 
photosynthesis. Oxygen dissolved in water is far less abundant than oxygen 
present in air and, therefore, the amount of oxygen present in water is the 
important water quality parameter. Oxygen is transferred from the 
atmospii^re into the surface waters by diffusion and aerating action of 
wind. Cold water can hold more dissolved oxygen than warmer water and 
freshwater holds more than salt water (Wetzel, 1983). Production of 
oxygen is limited to shallow areas. Surface water is nearly saturated with 
oxygen most of the year while deep bottom water ranges from saturation to 
anoxia. 
It directly affects the survival and distribution of flora and fauna in 
an ecosystem (Vijay Kumar el al., 1999). Despite the fact that all of us are 
taking oxygen into our bodies and converting it to carbon dioxide as part of 
a process to extract energy from our food the amount of oxygen in the 
atmosphere remains remarkably stable at about 20.95% of the air (Wetzel, 
1983). 
Important works are those of Datta e! al. (1983), Prasad (1990). 
Shukla and Bais (1990), Saksena and Mishra (1991), Anjana and Kanhere 
(1995), Narendra and Mahmood (1995), Paul and Verma (1999) and Vijay 
Kumar ef al. (1999). 
- Dissolved oxygen variations of all the ponds are given in 
Tables la, b, c. It varied from 2.5 to 9.8 mg/L in the water samples 
collected from the ponds. 
- Medical Pond showed a minimum of 3.2 mg/L in August and 
October, 2003 and maximum of 9.8 mg/L in March, 2004. 
- Pond 1 showed a minimum of 2.8 mg/L in July, 2003 and maximum 
of 9.8 mg/L in February, 2004. 
- Pond II showed a minimum of 2.5 mg/L in July, 2003 and maximum 
of 9.5 mg/L in Januaiy and Februaiy, 2004. 
Wide variations have been reported from Indian freshwaters (Sinha 
et a!., 1992; Pathak and Shastree, 1993; Pati and Sahu, 1993; Kumar, 1995 
and Sinha, 2001). 
Fluctuations in D.O. content are affected by many factors like 
solubility of oxygen in water, intensity of light, photosynthesis and loss 
due to chemical and biological oxidation. 
Higher values of D.O. during some months might be attributed to 
increased photosynthetic activity by green aquatic plants while lower 
values might be due to its utilization in decomposition of organic matter, 
low photosynthetic rate, respiration by micro and macro organisms 
(Kaushik and Saksena, 1999) and entry of surface runoff containing less 
dissolved oxygen (Welch, 1952). 
PHYTOPLANKTON 
Phytoplankton are natural inhabitants of water bodies. They are 
regarded as the chief primary producers of any aquatic environment 
(Wetzel, 1975) which fix solar energy by the process of photosynthesis, 
assimilating carbon dioxide to produce carbohydrates, thus serve as an 
I 
important link between the abiotic factors and the biota in the aquatic 
system (Saha et al., 2000). Phytoplankton has great importance from 
ecological point of view (Kumar and Gupta, 2002). Some develop 
noxious blooms, sometimes creating offensive tastes with bad odour or 
anoxic or toxic conditions resulting in animal death or human illness to 
those who consume these water (Hosetti, 2002). A generalization is 
more or less accepted that clean water bodies are dominated by diatom 
flora and organic pollution leads to development of Chlorophyceae and 
Myxophyceae. Euglenophyceae is not consistent in its performance but it 
prefers enriched waters. 
Seasonal variations in phytoplankton population, as a result of 
changing environmental conditions, has been well documented (Patrick, 
1967; Sinayda, 1969; Mulford, 1972; Samuels et al., 1979). 
Some organisms, which were found to be absent during 
certain months reappeared during other months of the year. 
This temporary disappearance might be due to the 
unfavourable conditions prevailing during th^ ^ periods of their 
disappearance and their reappearance indicated the return of favourable 
conditions for them. In the present investigation, groups of planktonic 
algae were found in the following order of abundance - Myxophyceae > 
Chlorophyceae > Eiiglenophyceae > Desmidiaceae > BaciUahophyceae. 
Coefficient of correlation analysis between total phytoplankton and 
some important physico-chemical parameters were carried out in the 
present investigation (Table 4). Total phytoplankton population showed a 
positive correlation with temperature (Fig. 6) and pH (Fig. 12) in all the 
ponds while it showed negative correlation with dissolved oxygen (Fig. 9). 
Khan and Siddiqui (1974) and Haque et al. (1988) have carried out 
detailed studies on sewage fed perennial ponds in Aligarh (UP). In the 
present study, it was noted that no single environmental factor was found 
respon-iible for the production of phytoplankton organisms but a number of 
factors acted together to bring cumulative effect. 
Myxophyceae (Blue-green algae) :- They are also called as cyanobacteria 
(Woese, 1981) and form an important planktonic group. They are found 
not only in free form but also in epilithic forms and as symbionts (Weis, 
1982). A number of species of Myxophyceae are cosmopolitan and have a 
worldwide distribution. They are more efficient in utilizing CO2 at high pH 
level and low light availability under eutrophic conditions (Shapiro, 1990), 
and thus, their abundance indicates the eutrophic nature of the studied 
water bodies (Seenayya and Zafar, 1981 and Gaur, 1994). The nuisance 
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growth of blue algae also causes O2 depletion after decomposition during 
unfavourable conditions, thereby, killing many organisms inhabiting the 
water i^ody (Philipose, 1972 and Reynolds, 1991). Algal blooms of 
Microcystis show that the water body is eutrophic (Codd, 2000). 
Blue-green algae starts increasing in early summer and reaches its 
peak in middle summer when the temperature is about 33 °C and then 
decrease in number towards monsoon. They are found in surface waters 
even during the monsoon. Gonzalves and Joshi (1946) attributed the rise of 
blue-green algae at the end of rainy season to the rise in temperature at the 
end of the monsoon season. The periods of myxophycean maxima are 
usually accompanied by the low concentration of dissolved oxygen. 
In Medical Pond, the number varied from 41/ml in April, 2003 to 
73/ml in June, 2003. In Pond 1, the number ranged from 38/ml in April, 
2003 to 64/ml in July and August, 2003. In Pond II, the number varied 
from 32/ml in Februaiy, 2004 to 64/ml in September, 2003. 
The periodicity of blue-green algae is shown in Tables 2a, b, c and 
illustrated in Figs. la, b, c. Nostoc, Spinilina and Microcystis appeared in 
all the ponds throughout the year. 
In Medical Pond, Anahena was found in all the months except for 
September, October and November, 2003. In Pond 1, it was found 
throughout the study period and in Pond II, it was found in all the months 
except for November and December, 2003 and January, 2004. 
Chlorophyceae (Green algae) :- The Chlorophyceae is a large and 
important group of freshwater green algae. They come in wide variety of 
shapes and forms, including free swimming unicellular species, colonial 
forms, non fleagellate unicells and filamentous forms. The green algae 
embrace such familiar genera as Spirogyra and Ulolhrix, each belong to a 
different order of Chlorophyceae and represent 8000 freshwater species 
(Hutchinson, 1967). They showed polymodal distribution. Their decline 
during rainy season appears to be caused by increase in water volume. 
Heavy rainfalls causes dilution and over flooding during monsoon months 
in all these water bodies which also play devastating role in phytoplankton 
growth. Such effects have also been reported by Trivedy (1993) and Unni 
(1996). Chlorophycean population showed a dominance in early winter and 
a minima in monsoon. Singh and Kumar (1997) also reported the same 
phenomena. 
Besides physico-chemical parameters, presence of myxophyceae is 
also known to control the fluctuations in green algae population (Lin. 
1972). In the present study, it was the second most abundant group of 
phytoplankton after myxophyceae. The genera noted to be absent during 
certain months and reappeared when conditions became favourable. 
Chlorophycean dominance has been attributed to eutrophic nature of the 
ponds (Gonzalves and Joshi, 1946). The ability of chlorophyecean algae to 
withstand against the pollution load has been reported by Palmer (1969). 
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In Medical Pond, they ranged from 32/ml in June, 2003 to 50/ml in 
March 2004. In Pond 1, the number varied from 43/ml in October and 
November, 2003 to 64/ml in April, 2003, while in Pond 11, the number 
varied from 22/ml in October, 2003 to 58/ml in April, 2003 and March, 
2004. 
Gonzalves and Joshi (1946) support the view of Griffiths (1923) that 
higher concentration of dissolved oxygen in water is favourable for the 
development of chlorococcales. Gonzalves and Joshi (1946) also supported 
the view of Rowland (1931) who found large number of chlorophyceae 
when the pH of water was high. The maxima of chlorococcales, at different 
water temperatures, have been shown by different species. This indicates 
that the various species which constitute the bulk of the chlorophycean 
flora in these ponds react diversely at different temperatures. The 
periodicity is shown in Tables 2a, b, c and illustrated in Figs, la, b, c. 
Scendesmus, in Medical Pond and Pond 11, was found during the 
whole study period. In Pond I it was found throughout the year except 
during December, 2003, January and Februaiy, 2004. 
Crucigenia was found in all the three ponds during the whole study 
period. 
Spirogyra was found to be present during the whole study period 
except during January and Februaiy, 2004 in Medical Pond. In Pond 1 and 
II, it was found during the whole investigation period. 
Ulothrix was found in all the ponds throughout the investigation 
period. 
Euf^lenophyceae :- Few species of euglenophyceae are truly planktonic 
(Wetzel. 1983). Almost all euglenoid are unicellular, lack a distinct cell 
wall and possess one, two or three flagella (Wetzel, 1983). They are 
facultative heterotrophic and generally abundant in waters rich in organic 
matter. The ecological distribution of euglenoids has been studied by Rao 
(1955), Zafar (1959), Munawar (1970) and Singh and Swaroop (1979). 
Algal species belonging to this group show higher tolerance to organically 
polluted areas (Palmer, 1969), thus can be used as biological indicator of 
organic pollution. In the present study, euglenoids were represented by 
only two genera, namely Eiiglena sp. and Phacus sp. Both of these showed 
continuous presence in all the ponds throughout the investigation period. 
Kumar and Gupta (2002) found that high nutrients support the 
maximum growth of euglenoids in Bakshiband Pond as compared to 
Rasikpur Pond with low nutrients and high dissolved oxygen. The 
periodicity is shown in Tables 2a, b, c and represented in Figs, la, b, c. 
They ranged from 16/ml in November, 2003 to 29/ml in July and 
August, 2003 in Medical Pond. In Pond 1, the number varied from 7/ml in 
November, 2003 to 27/ml in March, 2004. In Pond 11, the number varied 
from 20/ml in April, October and May, 2003 to 38/ml in January, 2004. 
Desmidiaceae :- Desmids are exclusively freshwater plants and not a 
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single species is found in sea (Plaskitt, 1997). They are typically found in 
acid bogs, in very dilute waters low in electrolytes and in oligotrophic 
lakes. This group is second last in population abundance. Hutchinson 
(1975) and Goldman and Home (1983) have reported that waters 
possessing desmids as a dominant group were in chemical sense distinct 
from those which are rich in diatoms and bluegreen algae. Von Oye (1934) 
attributed the paucity of desmids in Belgium freshwaters to their eutrophic 
expression and has interpreted in terms of organic matter, dissolved 
oxygen, average depth and bottom fauna. In the present study, they were 
recorded throughout the study period in all the three ponds. Ponds under 
study possess Closterium sp. throughout the period of investigations. These 
waters showed dominance of myxophyceae and chlorophyceae, which 
might be another reason for the low population density of desmids. 
Generally speaking, the greater the number of blue-green algae in a 
particular pond, the lesser will be the desmids in its water. Wetzel (1975) 
and Goldman and Home (1983) have also reported desmids being less 
abundant in the water bodies that were rich in organic matter. Pearsall 
(1932) and Rao (1955) have reported the abundance of Desmids in summer 
season. Forehne (1939) believe that acidic waters support rich desmid flora 
while Von Oye (1934) pointed out that with the rise in pH the population 
of Desmids also increases. 
The periodicity is shown in Tables 2a, b, c and represented 
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in Figs, la, b, c. 
The number varied from 7/ml in March, 2004 to 20/ml in August 
and September, 2003 in Medical Pond. In Pond 1, they ranged from 7/ml in 
March, 2004 to 19/ml in October, 2003. In Pond 11, they ranged from 11/ml 
in March, 2004 to 24/ml in August, 2003. 
Bacillariophyceae :- Diatoms are preferred food of many aquatic 
organisms in the upper trophic level and thus form the basis of productive 
fisheries (Ryther, 1969). Diatoms constitute the most important group of 
algae even though most species are sessile and associated with littoral 
substrate (Wetzel, 1983). In freshwaters, they are commonly found in 
lakes, ponds, streams, rivers, reservoirs and sedimentation tanks. They may 
be free floating, sometimes forming water blooms or may be bottom 
dwellers called benthos. When benthic they may be epipelic i.e. growing 
on mud or sand, or epilithic i.e. growing on rocks. They may also be 
epiphytic i.e. attached to other plants by secretion of mucilage either as 
pads or as branched or unbranched stalks (Patrick, 1948). The most 
important factors controlling the seasonal variation of diatoms is the 
silicate concentration (Elorante, 1982 and Mohan, 1987a). 
Atkins and Harris (1924) recorded their occurrence during winter 
months. Periodicity is shown in Tables 2a, b, c and represented in Figs. la. 
b, c. 
Cyclotella, Dialoma and Navicula are found in all the three ponds 
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throughout the study period. 
ZOOPLANKTON 
Aquatic organisms range in size and complexity from the smallest 
single celled microorganisms to the largest fish. Zooplankton, forming the 
most important animal group of aquatic environment, constitute a major 
portion of the diet of many fish and other aquatic organisms. The majority 
of economically important freshwater teleosts are known to pass through 
stages in their life history when they subsist on zooplankton for food. 
Besides, many adult major carps of commercial importance are reported to 
feed selectively on these organisms. 
The zooplankton as indicators for the assessment of water pollution, 
have the following advantages : 
1. They are sufficiently large and easy to identify. 
2. Samples can be collected easily and processed rapidly. 
3. Their reproductive cycle is reasonably short to enable study through 
several generation in a relatively short time. 
4. Some of the commonly occurring species of Daphnia, Cyclops and 
Brachionus etc. can be easily cultured to ensure constant supply for 
experimental purpose. 
5. ;';iey respond more rapidly to environmental changes than fishes 
which have been traditionally used as indicators of water quality. 
6. They constitute an important link in food chain as consumer 
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(priinaiy and secondaiy consumers) and serve as food for fishes 
directly or indirectly. Therefore any adverse effect on them will be 
reflected in the wealth offish population. 
Although zooplankton exist under a wide range of environmental 
conditions, yet many species are limited by dissolved oxygen, pH, salinity and 
other pliysico-chemical factors. To study the relative effect of some of the 
above mentioned environmental factors, conelation analyses were made 
between zooplankton and some physico-chemical parameters of the ponds. 
Zooplankton population showed negative coirelation with water temperature in 
Medical Pond (Table 4; Fig. 15). With pH, it was positive in all the ponds 
(Table 4; Fig. 13). While with D.O., it was positive in Medical Pond and 
negative in Pond I and II (Table 4; Fig. 10). Morphometiy of the water body, 
abundapce of food and organic matter are the factors that influence the 
abundance and diversity of zooplankton (Hazelwood and Parker, 1961). 
Interspecific and intraspecific factors are also known to influence the 
distribution and abundance of zooplankton. The availability of food affects the 
zooplankton population by affecting fertilization in females. 
According to Patalas (1972), population of zooplankton increases with 
increase in temperature. Daphnids and Chydorids are responsible for the higher 
diversity in India (Sharma and Michael, 1987). Different species of 
zooplankton showed their presence according to the favourable conditions, so 
they disappear in unfavourable conditions and reappeared on return of 
28 
favourable conditions. 
Much of the work has been done on zooplankton both in India and 
outside. Very recently, few very important works have been carried out 
like those of Segers (1995, 2001), Sheil (1995), Shile and Dickson (1995), 
Korovichinsky (1996, 2000) and Oleson (1998). 
Important works from India are those of Khan and Siddiqui (1971). 
Khan el al. (1986), Vijayakumar (1992, 1994), Reddy (1994, 2001), Sarver 
and Parveen (1996), Nayar et al. (1999), Sharma and Sharma (1999). 
Sharma and Wanswett (1999), Singh (2000), Sharma (2001), Sharma 
(2001a), Sharma (2001b), Sharma and Lyngdoh (2003), Sharma and 
Lyngskor (2003), and Sharma and Lyngdoh (2004). 
In the present investigations, following groups are found to 
represent zooplankton - Rotifera, Cladocera, Copepoda and Ostrocoda. 
Nauplii and Eggs are found throughout the period of investigations. The 
zooplankton groups showed the following order of dominance - Cladocera 
> Rotifera > Copepoda > Ostracoda. 
ROTIFERS 
These interesting micro invertebrate were presumed to be a product 
of the aerobic phase in the development of our planet (Sladecek, 1983). 
Although the rotifers represent a very small group (minor phylum) of 
animal kingdom yet they are often qualitatively and quantitatively the most 
abundant metozoans in inland waters. Further, the members of this group 
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are known to exhibit world wide occurrence from the Arctic and Antarctic 
regions to the tropics. About 95% of the known rotifer species belonging to 
superclass Eurotatoria, inhabit freshwaters which is regarded as their 
original habitat, while only a small group of the superclass seisona are 
recorded from saline waters of brackish and marine environs (Sharma. 
2001). They are regarded as valuable bio-indicators of water quality 
(Sladecek, 1988; Berzins and Pejler, 1989). They also serve as an essential 
food source for many fishes like Indian Major Carps as well as for many 
vertebrate and invertebrate predators (Herzig, 1987). Rotifers exhibit high 
population turn over rate in nature and, therefore, respond more quickly to 
environmental changes than any other group of plankton organisms. They 
showed polymodal occurrence. Periodicity is shown in Tables 3a, b, c and 
represented in Figs. 2a, b, c. 
In the present study, Rotifers form the second most abundant group. 
The number ranged from 20/L to 40/L in Medical Pond; 7/L to 27/L in 
Pond 1 and 11/L to 25/L in Pond 11. 
In Medical Pond, the peak of highest magnitude was 40/L (37.74%) 
in July, 2003 and that of smallest magnitude was 20/L (18.87%) in May, 
2003. In Pond 1, highest was 27/L (32.53%) in July, 2003 while smallest 
magnitude was 7/L (13.21%) in September, 2003. In Pond 11, the highest 
peak was 25/L (32.47%)) in April, 2003 and that of smallest magnitude was 
11/L (22.0%,) in October, 2003 and March, 2004. 
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Temperature is generally not a limiting factor for rotifers (Pejler, 
1957). Laal (1989) has observed a pronounced periodicity during monsoon 
and winter than in summer. 
Brachionus calyciflurus :- In Medical Pond, it was found from April to 
October, 2003 and from January to March, 2004. It was found to be absent 
during November and December, 2003. In Pond 1, it was present during 
July, 2003 to January, 2004 and also found in March, 2004 and April, 
2003. It was found to be almost in May and June, 2003 and February, 
2004. In Pond II, it was found to be absent throughout the period of 
investigation (Shown in Plate II). 
Brachionus bidentatus :- In Medical Pond, it was found from April to 
September, 2003 and from January to March, 2004, while absent in 
November and December, 2003. In Pond I, it was found to be absent. In 
Pond II, it was found during April to September, 2003 and from 
November, 2003 to February, 2004. It was absent in October, 2003 and 
March, 2004 (Shown in Plate 111). 
Brachionus quadridentatus :- In Medical Pond, it was found during April 
and May, 2003 and from September, 2003 to March, 2004, absent from 
June to August, 2003. In Pond I and II, it was found to absent throughout 
the investigation period (Shown in Plate 111). 
Brachionus urceolaris :- In Medical Pond, it was found during April and 
May, 2003 and from September to November, 2003. Absent from June to 
August, 2003, in December, 2003 and Januaiy, 2004. In Pond I, it was 
found from April to July, 2003, in October, 2003 and in February and 
March, 2004. Absent in August, September, November and December, 
2003 and Januaiy, 2004. It was absent in Pond II (Shown in Plate II). 
Asplanchna priodonta :- In Medical Pond, it was found from May to 
December, 2003 and in March, 2004. Absent during Januaiy and Februaiy, 
2004, and April, 2003. In Pond I, it was found during the whole period of 
study. Absent in Pond II (Shown in Plate I). 
Filinia lon^iseta :- In Medical Pond, it was found from June to December, 
2003 and in March, 2004. Absent during April and May, 2003, and Januaiy 
and Februaiy, 2004. In Pond I and II, it was found during the whole period 
of investigation (Shown in Plate II). 
Epiphanis senta :- In Medical Pond, present during July to October, 2003 
and from Januaiy to March, 2004. It was not found in Pond I and 11 
(Shown in Plate I). 
Keratella tropica :- It was absent in Medical Pond. In Pond I, it was found 
from May to July, 2003 and from October, 2003 to February, 2004. It was 
absent during April, August, September, 2003 and March, 2004. In Pond 
II, it was found during the whole period of investigation (Shown in Plate 
III). 
Keratella quadrata :- It was absent in Medical Pond. In Pond I, it was 
found from April to June, 2003, September, 2003 and from November, 
2003 to March, 2004. It was absent in July, August and October, 2003. In 
Pond 11, it was found in April to July, 2003 and from September, 2003 to 
March, 2004 and absent in August, 2003 (Shown in Plate III). 
Rotifers were always found in appropriate quantities but higher 
during alkaline conditions and less during acidic conditions. It can, 
therefore, be concluded that rotifers are pH sensitive. Pejler (1957) also 
reported the same. The temperature tolerance range was found to be 16 °C 
- 35 °C. Arora (1966) showed the temperature tolerance range to be 
between 12-37 °C. 
Rotifers showed positive correlation with water temperature in all 
the three ponds (Table 6; Fig. 18). It showed negative correlation with 
dissolved oxygen in Medical Pond and Pond I while positive correlation 
with D.O. in Pond II (Table 6; Fig. 19). A positive correlation was seen 
with pH in all the three ponds (Table 6; Fig. 21). 
CLADOCERA 
The cladoceran fauna of India appears to be reasonably rich and 
diversified. They sei-ve as major prey item for many species of invertebrates 
and vertebrates and invariably comprise food of fiy, fmgerlings and adults of 
many economically important and cultivable species of fishes. Gulati (1978) 
stated that if the food supply is high or increasing for a stretch of time, 
cladocerans usually level up high in number and biomass to dominate lake 
zooplankton. Their status was lastly reviewed by Sharma and Michael (1987) 
and Shu.ma (1991, 2001). Chourasia and Adoni (1985) stated that the decline 
in the number of cladocerans in the presence of sufficient food might be due to 
fish predation and competition for food between cladocerans and other 
zooplankton groups. 
Maximum cladoceran density during winter was reported by Khan 
and Siddiqui (1974), whereas Khan el al. (1986) have reported higher 
numerical strength of cladoceran during summer. It is well known that 
owing to their size and relafively high intrinsic rates of population 
increase, cladocerans are the most important zooplankton component in 
fresh water in its functional role of phytoplankton grazing. Cladocerans are 
herbivorous plankton feeders and feed mainly on algae. Moreover, in the 
smallest size cases, detritus and bacteria are utilized as food along with 
algae (Tifuoti et al., 1994). 
The number ranged from 26/L to 90/L in Medical Pond, 12/L to 
45/L in Pond I and 11/L to 32/L in Pond 11. 
They showed polymodal occurrence. The periodicity is represented 
in Tables 3a, b, c and illustrated in Figs. 2a, b, c. 
In Medical Pond, the peak of highest magnitude was 90/L (68.18%), 
in January, 2004 and that of smallest magnitude was 26/L (29.12%) in 
August, 2003. Pond I showed the peak of highest magnitude in May, 2003 
45/L (51.14%) and that of lowest magnitude in December, 2003 12/L 
(32.4%). In Pond 11, the peak of lowest magnitude was 11/L (30.56%) in 
December, 2003 and that of highest magnitude was 32/L in April, Jmie and 
July, 2003 with 41.56%, 46.38%, 43.24% respectively. 
Kumar (1995) reported dominance of cladocerans in Indian 
freshwaters. According to Sinha (2001), no generalization is possible 
regarding varying dominance of different groups. 
Daphnia pulex :- In Medical Pond, it was found during the whole period 
of investigation. In Pond 1, it was found from April to September, 2003 and 
from Februaiy and March, 2004. It was absent during October, 2003 to 
January, 2004. In Pond II, it was found in April to November, 2003 and 
February and March, 2004. It was absent in December, 2003 and January, 
2004 (Shown in Plate IV). 
Daphnia similes :- In Medical Pond, it was found during the whole period 
of investigation. In Pond I, it was found from April to November, 2003 and 
during Februaiy and March, 2004. It was absent during December, 2003 
and January, 2004. In Pond II, it was found during April to October, 2003 
and from January to April, 2004. It was absent during November and 
December, 2003 (Shown in Plate V). 
Daphnia rosea :- In Medical Pond, it was present during April to June, 
2003 and from September, 2003 to March, 2004. Absent in July and 
August, 2003. In Pond I, it was present from April to June, 2003 and from 
October, 2003 to Januaiy, 2004 while it was found to be absent during 
July, August, September, 2003 and February and March, 2004 (Shown in 
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Plate VI). 
Daphnia i^aleata :- In Medical Pond, it was present during October, 2003 
to March, 2004 and during April and May, 2003. While absent during June, 
July, August, and September, 2003. In Pond 1, it was present during April 
to June, 2003 and September and November, 2003, also found in February 
and March, 2004. It was absent during July, August, October and 
December, 2003 and January, 2004. It was absent in Pond 11 (Shown in 
Plate IV). 
Moina micrura :- hi Medical Pond, it was found during April to July, 2003, 
November and December, 2003 and Januaiy to Maich, 2004. It was absent in August. 
September and October, 2003. In Pond I, it was present fiom April to June, 2003 and 
fiom November to December, 2003 and Januaiy to March, 2004. It was absent fiom 
July to October, 2003. In Pond II, it was present during April to July, 2003 and 
October to December, 2003 and Januaiy to Mai'ch, 2004. Absent in August and 
September, 2003 (Shown in Plate V). 
Bosmina sp.:- In Pond I, it was found fiom April to July, 2003, in October, 2003 and 
fi-om Januaiy to Mai-cli, 2004. It was absent in August and September, 2003, in 
November and December, 2003. In Pond II, it was found during the whole 
investigation period, while in Medical Pond, it was found during April to June, 2003, 
in Augu-^ t and September, 2003 and fi-om November, 2003 to March, 2004. Absent 
during July and October, 2003 (Shown in Plate V). 
According to Lurling c/ al. (2003) the intinnsic rate of population increase of 
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D. piilex ,vas 14 and 25% lower tlian the contiol when exposed to crowded medium 
fiom D. cxtcullata and D. pidex. 
Cladocerans showed a negative coirelation witli water temperature in Medical 
Pond while positive and significant in Pond I and Pond II (Table 6; Fig. 19). 
Cladocerans also showed a positive and significant conelation with D.O. in 
Medical Pond and negative coiTelation in Pond 1 and Pond II (Table 6; Fig. 16). 
With pH, cladocerans showed a negative conelation in Medical Pond, 
whereas in Pond 1, 11 the conelation was found to be positive and 
significant (Table 6; Fig. 20). 
COPEPODA 
Among the major groups of zooplankton, the copepods were rather 
less abundant in all the investigated ponds. A vast majority of copepods are 
confined to marine and brackish waters, only a small fraction inhabits 
freshwater (Reddy, 2001). Copepods are also known as significant chitin 
producers in planktonic and benthic ecosystems. Cyclops constitute major 
food items for many freshwater fishes like Indian major carps (Pai, 2002). 
Copepods are primaiy and secondaiy consumers in aquatic food chains and 
can make organic material available to higher trophic levels thus saving the 
foraging energy to their predators (Reddy, 2001). Availability of food 
increases the number of copepods by increasing the production of their 
nauplii larvae (Mathew, 1985). Seasonal fluctuation of copepods is due to 
temperature (Chen, 1965). During the present investigations, the 
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occurrence of egg bearing females, nauplii and copepodite stages was 
found in almost all the months of the investigation period. This indicates 
their continuous breeding behaviour without being affected by prevailing 
environmental conditions. Kaushik and Sharma (1994) reported seasonal 
variations in this group. High population of copepods during summer 
might be due to prolonged periods of reproduction with several 
generations, thereby, increasing population production (Wetzel, 1983). 
Cannibalism is also seen in some copepod predation (Cole, 1983). They 
showed polymodal occurrence. The periodicity is shown in Tables 3a, b, c 
and represented in Figs. 2a, b, c. 
They ranged from 8/L to 21/L in Medical Pond, 4/L to 16/L in Pond 
1 and from 1/L to 16/L in Pond II. 
In Medical Pond, the peak of highest magnitude was 21/L (16.94%) 
in April, 2003 and that of smallest magnitude was 8/L (9.09%) in October. 
2003. In Pond 1, the peak of highest magnitude was 16/L (19.28%) in July. 
2003 and that of smallest magnitude was 4/L (7.84%) in February, 2004. 
Copepods were found to be absent in May and November, 2003 and March 
2004. In Pond 11, the peak of highest magnitude was 16/L (26.23%) in 
September, 2003 and that of smallest was 1/L (2.94%)) in January, 2004. 
Cyclops sp. :- In Medical Pond and Pond 11, they appeared throughout the 
period of investigation, while in Pond 1, they were found to be present in 
all the months except during May and November, 2003 and March, 2004 
(Shown in Plate VII). 
Diaptumus sp. :- They were present throughout the period of investigation 
in Medical Pond. In Pond I, they were present in all the months except 
during November, 2003 and Februaiy and March, 2004. In Pond II, they 
were present in all the months except during January and February, 2004 
(Shown in Plate VII). 
Copepods showed a positive and significant correlation with water 
temperature in Pond I and II while in Medical Pond it showed an 
insignificant positive correlation (Table 6; Fig. 17). With D.O. they 
showed a negative correlation in all the ponds (Table 6; Fig. 16), while a 
positive correlation was obtained in all the pond with pH (Table 6; Fig. 
20). 
OSTRACODA 
A few species swim about actively above the substi"ate. Superficially 
the members of the class ostracoda resemble miniature mussels, and "mussel 
shrimps" in an old European vernacular name (Pennak, 1978). Some of them 
burrow superficially in soft substrates. They are only minor elements in the 
diet of young and adult fish (Pennak, 1978). In the present study, they 
contiibuted least to total zooplankton. It was represented only by one species. 
Cypris sp. It is benthic in nature (Shown in Plate VIII). 
It ranged from 1/L to 7/L in Medical Pond while 1/L to 5/L in Pond 1 
and 1/L to 4/L in case of Pond II. In Medical Pond, they were found 
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throughout the investigations, except during March, 2004 showing maximum 
density of 7/L (7.95%) in October, 2003 and minimum 1/L (0.74%) in 
Februaiy, 2003 and 1/L (0.94%) in May, 2003. In Pond 1, they were found 
throughout the study period showing maximum density 5/L (9.43%) in 
August, 2003 and minimum 1/L (1.96%) during Februaiy, 2003 and 1/L 
(2.50%) during November, 2003 and Januaiy 2004. In Pond 11, they were 
found in April, 2003 and during July, 2003 to March, 2004. They were found 
to be absent in May and June, 2003, with maximum density of 4/L (6.56%) in 
September 2003 and minimum 1/L in July, 2003. The periodicity is given in 
Tables 3a, b, c and represented in Figs. 2a, b, c. 
They represented a positive correlation with temperature in Medical 
Pond and Pond I while negative in Pond 11 (Table 6; Fig. 18). 
A negative conelation was obtained with D.O. in Medical Pond and 
Pond 1, whereas Pond 11 showed a positive correlation (Table 6; Fig. 19), 
With pH a positive conelation in Pond 1 and Pond 11 and a negative 
correlation in Medical Pond was obtained (Table 6; Fig. 21). 
EGGS AND NAUPLII 
During present study, different developmental stages of zooplankton 
were recorded together as Eggs and Nauplii. Their periodicity is given in 
Tables 3a, b, c and represented in Fig. 2a, b, c (Shown in Plate Vlll). 
Larval morphology is not known in most species of copepods. Sub-
adult copepods, especially in cyclopoids, are usually mistaken for adults by 
40 
the beginners. Hence, it is necessary to differentiate an immature individual 
from its adults (Reddy, 2001). Copepod hatch into a small compact active free 
swimming larva called Nauplii which has tluee pairs of appendages (Pennak, 
1978). There are altogether six successive nauplier stages, which feed, grow, 
moult and acquire further appendages (Wetzel, 1983). After six nauplier 
moults, an enlarged and more elongated form of the fust copepod instar 
develops. There are five copepodite stages during which additional 
appendages and body segments develop. The sixth and final copepodite stage 
is adult (Reddy, 2001). The time required to complete juvenile stage is highly 
variable depending upon various environmental conditions (Wetzel, 1983). 
In the present investigations, nauplier stages were observed 
throughout the period of investigations. 
Only slight differences were observed in the number of nauplii in 
the ponds. This shows that reproduction in copepods is carried out 
throughout the year. Pennak (1978) has also reported that reproduction in 
some species of copepods is carried out throughout the year having three or 
more generations. 
EGGS :- Eggs of rotifers and crustacean have also been mixed and studied 
as one group. They occurred throughout the period of investigations with a 
veiy little difference in their number in the three ponds. Hillbricht et al. 
(1988) have reported increased in fecundity at high temperature. Miracle 
and Serra (1989), however, have reported negligible effect of temperature 
41 
on the fecundity of rotifers. On the other hand, they have reported salinity 
as the primary factor affecting fecundity in rotifers. Continuous occurrence 
of eggs of these zooplankton shows that they are prolific and continuous 
breeders. 
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CLADOCERA 
Daphnia rosea 
Plate VI 
COPEPODA 
Cyclops sp. 
Diaptomus sp. 
Plate VII 
Eggs Nauplius Larvae 
(Copepod Larvae) 
Cypris (Ostracoda) 
Plate VIII 
Table la. 
Monthly variations in pH, Air temperature, Water temperature, D.O. 
and Carbondioxide in Medical Pond. 
Months pH Temperature (°C) D.O. CO2 
April, 03 
May 
June 
July 
August 
September 
October 
November 
December 
January, 04 
February 
March 
8.3 
8.3 
8.4 
8.6 
7.4 
8.6 
8.7 
8.9 
7.2 
7.8 
8.8 
9.0 
Air 
28 
32 
34 
35 
32 
29 
28 
25 
21 
20 
21 
24 
Water 
26 
30 
34 
30 
28 
26 
24 
19 
18 
17 
22 
7.8 
5.4 
5.0 
4.4 
3.2 
5.5 
3.2 
8.6 
6.0 
9.0 
9.5 
9.8 
-nt ; Absent 
Table lb. 
Monthly variations in pH, Air temperature, Water temperature, D.O. 
and Carbondioxide in Pond I. 
Months pH Temperature (°C) D.O. CO2 
April, 03 
May 
8.0 
8.6 
Air 
29 
32 
Water 
26 
29 
7.0 
6.5 
June 8.9 33 33 4.8 
July 
August 
September 
October 
November 
December 
January, 04 
February 
March 
8.4 
7.4 
8.4 
8.2 
8.4 
7.4 
7.5 
7.8 
7.5 
36 
30 
28 
25 
24 
21 
21 
22 
28 
35 
29 
26 
23 
22 
20 
18 
19 
25 
2.8 
3.3 
5.4 
3.4 
7.6 
7.0 
9.0 
9.8 
9.6 
-nt : Absent 
Table Ic. 
Monthly variations in pH, Air temperature, Water temperature, D.O. 
and Carbondioxide in Pond II. 
Months 
April, 03 
May 
June 
July 
August 
September 
October 
November 
December 
January, 04 
February 
March 
pH 
8.0 
8.5 
8.7 
8.0 
7.2 
8.2 
8.0 
8.0 
7.2 
8.0 
8.8 
7.0 
Temperatur 
Air 
28 
31 
33 
34 
32 
30 
28 
24 
20 
20 
22 
26 
e (°C) 
Water 
27 
30 
32 
33 
29 
28 
27 
23 
18 
16.5 
20 
24 
D.O. 
7.2 
7.0 
5.9 
2.5 
30 
4.2 
4.4 
5.2 
7.2 
9.5 
9.5 
5.4 
CO2 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt 
-nt : Absent 
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Table 4. 
Statistical briefs of various water quality parameters in Medical Pond, 
Pond I and II. 
Parameters 
Air Temperature vs 
Water Temperature vs 
Parameters 
Water Temperature 
pH 
Dissolved Oxygen 
PliNtoplankton 
Zooplaiikton 
pH 
Dissolved Oxygen 
Phytoplankton 
Zooplankton 
Ponds 
MP 
I 
11 
MP 
I 
11 
MP 
1 
11 
MP 
1 
11 
MP 
1 
11 
MP 
1 
11 
MP 
1 
11 
MP 
1 
11 
MP 
I 
11 
Coefficient of 
Correlation 
'r' 
0.993 
0.984 
0.989 
0 097 
0.570 
0.176 
-0.723 
-0.502 
-0.723 
0.620 
0.387 
0.821 
-0.564 
0M8 
0.805 
0.095 
0.572 
0.224 
-0.716 
-0.583 
-0.708 
0.622 
0.405 
0."74 
-0.558 
0.823 
0.840 
Significance 
at 
(p < 0.05) 
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Table 4. 
Statistical briefs of various water quality parameters in Medical Pond, 
Pond 1 and II. 
Parameters 
pH vs 
Dissolved Oxygen vs 
Ph^loplankton vs 
Parameters 
Dissolved Oxygen 
Phytoplankton 
Zooplankton 
Ph>toplankton 
Zooplankton 
Zooplankton 
Ponds 
MP 
1 
11 
MP 
1 
II 
MP 
1 
II 
MP 
1 
II 
MP 
1 
II 
MP 
1 
II 
Coefficient of 
Correlation 
'r' 
0.324 
-0.314 
0.338 
0.514 
0.070 
0.115 
0.031 
0.b93 
0.463 
-0.473 
-0.116 
-0.539 
0.814 
-0.374 
-0.355 
-0.456 
0.443 
0.688 
Significance 
at 
(p < 0.05) 
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Table 6. 
Statistical briefs of various Zooplankton groups with water quality 
parameters in Medical Pond, Pond I and II. 
Parameters 
Water Temperature vs 
Dissolved Oxygen vs 
pH vs 
Parameters 
Cladocera 
Copepoda 
Rotifera 
Ostracoda 
Cladocera 
Copepoda 
Rotifera 
Ostracoda 
Cladocera 
Copepoda 
Rotifera 
Ostracoda 
Ponds 
MP 
I 
II 
MP 
I 
11 
MP 
I 
II 
MP 
1 
II 
MP 
I 
II 
MP 
I 
II 
MP 
I 
II 
MP 
I 
11 
MP 
I 
II 
MP 
1 
II 
MP 
1 
II 
MP 
1 
II 
Coefficient of 
Correlation 
I 
-0.775 
0.569 
0.769 
0.554 
0.62! 
0.845 
0.176 
0.565 
0.II5 
0.345 
0.670 
-0.353 
0.840 
-0.049 
-0.135 
-0.128 
-0.831 
-0.689 
-0.041 
-0.024 
0.291 
-0.727 
-0.804 
0.097 
-0.009 
0.626 
0.572 
0.093 
0.329 
0.141 
0.253 
0.456 
0.442 
-0.153 
0.171 
0.044 
Significance 
at 
(p < 0.05) 
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CONCLUSION 
CONCLUSION 
1. In all the ponds, water temperature follows the trend of air 
temperature and is always found to be less than air temperature. 
Always a positive correlation between air temperature and water 
temperature was obtained. 
2. Carbon dioxide was found to be absent throughout the period of 
investigations in all the ponds. 
3. Increase in pH is the result of the rise in carbonate alkalinity 
resulting from the photosynthetic activity of phytoplankton and 
g'een algae. Decrease in the pH can be attributed to the release of 
anaerobic water. 
4. Higher values of dissolved oxygen might be due to increased 
photosynthetic activity while lower values may be because of its 
utilization during decomposition of organic matter and respiration 
by micro and macro-organisms. 
5. Presence of blue-green algae indicates the eutrophic nature of the 
water body. They start increasing in early summer and reached its 
peak at 33 °C and then decreased towards monsoon, then at the end 
of monsoon the number increased because of the rise in temperature. 
6. Chlorophyceae (green algae) depicts the eutrophic nature of the 
water body. They react diversely at different temperature. 
7. Bacillariophyceae (diatoms) formed the fifth and smallest group in 
population abundance among phytoplankton. 
8. Members of euglenophyceae showed more tolerance to organically 
polluted waters and thus are used as indicator of organic pollution. 
9. Desmids are found less in quantity in these water bodies. 
10. Rotifers, Cladocerans, Copepods and Ostracoda constitute the major 
groups of zooplankton population and contribute significantly to 
secondary production of these ecosystems. 
11. Interspecific and intraspecific factors influence the distribution and 
abundance of zooplankton. The availability of food affects the 
zooplankton by affecting the female fertility. They showed 
polymodal occurrence. 
12. Crustaceans are dominated by Cladocerans and Copepods. 
Cladocerans are important components of micro faunal food web. 
They serve as major prey item for fiy, fingerling and adult of 
various economically important and cultivable fish species. If the 
food supply is increased for a stretch of time they usually level up 
high number to dominate the population. 
13. Copepods are significant primaiy and secondaiy consumers in 
aquatic food chains. Continuous occurrence of egg bearing females, 
nauplii and copepodite stages, as found in almost all the months of 
investigation periods, showed the prolific breeding nature without 
being affected by environmental factors. 
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14. Ostracods are only minor elements in the diet of young and adult 
fish. They are benthic in nature and thus are found in less number in 
surface waters. 
15. All organisms show preference to the climatic conditions. During 
unfavourable conditions, they disappear and again reappear on the 
return of favourable conditions. 
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SUMMARY 
SUMMARY 
Water is an integral constituent of life. It dominates the chemical 
composition of all organisms. There are many freshwater bodies in 
Aligarh. Present work represents the preliminary limnological study in 
some selected water bodies of Aligarh. 
Water temperature varied in accordance with air temperature. 
Temperature ranged from 17 °C to 34 °C in Medical Pond, 18 °C to 35 °C 
in Pond 1 and 16.5 °C to 33 °C in Pond 11. Minimum temperature was 
recorded during January and Februaiy, 2004 and maximum in June and 
July, 2003 in all the three ponds. 
Carbondioxide was found to be absent during the whole period of 
investigations. 
Dissolved oxygen varied from 2.5 to 9.8 mg/L in water samples 
collected from the ponds. Medical Pond showed a minimum of 3.2 mg/L in 
August and October, 2003 and maximum of 9.8 mg/L in March, 2004. 
Pond 1 showed a minimum of 2.8 mg/L in July, 2003 and maximum of 9.8 
mg/L in February, 2004. Pond 11 showed a minimum of 2.5 mg/L in July. 
2003 and maximum of 9.5 mg/L in Januaiy and February, 2004. 
Fluctuations in D.O. content have been found to be affected by many 
factors like solubility of oxygen in water, intensity of light and 
photosynthesis. 
pH ranged from 7 to 9 during the whole period of investigations. 
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Minimum pH in Medical Pond was 7.2 during December, 2003 and 
maximum was 9 during March, 2004. Pond I showed the minimum pH of 
7.4 in August and December, 2003 and maximum of 8.9 during June, 2003. 
Pond II showed a minimum pH of 7 during March, 2003, while maximum 
of 8.8 during February, 2004. The wide range of pH is the result of 
disturbances caused by washermen's activity, wind action and cattle. 
Phytoplankton mainly comprises algae. Polymodal seasonal 
occurrence of phytoplankton is seen in all the ponds. A number of 
physical, chemical and biological factors were found involved to bring 
cumulative effect. Total phytoplankton population showed a positive 
correlation with temperature and pH in all the ponds while it showed 
negative correlation with Dissolved Oxygen. 
Myxophyceae (Blue-Green algae) formed the dominant group 
among phytoplankton groups in all the ponds. Maximum numerical 
strength of 73/ml was found in Medical Pond during June, 2003. In Pond 1, 
94/ml in August, 2003 and in Pond 11, 62/ml in August, 2003, whereas 
minimum population was found in April, 2003 (41/ml) in Medical Pond. In 
Pond 1, 38/ml in April, 2003 and in Pond 11, 32/ml in Februaiy, 2004 
respectively. The group was represented by the following genera Anahena, 
Nostoc, Spintlina and Microsyslis. They indicate the eutrophic nature of 
the water body. It started increasing in early summer and reached its peak 
when the temperature was 33 °C and decreased towards monsoon. At the 
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end of monsoon, the number increased because of the rise in temperature. 
The period of myxophycean maxima was accompanied by low D.O. 
content. 
Chlorophyceae (Green algae) formed the second most abundant 
group. In Medical Pond maximum strength of 50/ml and minimum of 
32/ml was found in March, 2004 and June, 2003 respectively. In Pond 1, 
maximum in April, 2003 (64/ml) and minimum in October and November. 
2003 (43/ml). In Pond II, maximum in April, 2003 and March, 2004 
(58/ml) and minimum in October, 2003 (22/ml). The group was 
represented by Scenedesmus, Crucigenia, Spirogym and Ulolhrix. They 
showed the Eutrophic nature of the water body. Chlorophyceaen species 
react diversely at different temperatures and showed a positive correlation 
with pH. 
Bacillariophyceae (Diatoms) formed the fifth and smallest group in 
the population density. It was represented by Cyc/ofella, Dialoma and 
Navicula. In Medical Pond, the maximum density was found in March, 
2004 (12/ml) and minimum density was found in December, 2003 (3/ml). 
In Pond II, the maximum density was (16/ml) in July, 2003 and minimum 
(7/ml) in March, 2003. In Pond I maximum density was 22/ml in June. 
2003 and minimum was 6/ml in December, 2003. 
Euglenophyceae formed the third abundant group. It was represented 
by Euglena sp. and Phaciis sp. In Medical Pond, the maximum density was 
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(29/ml) in July and August, 2003 and minimum was 16/ml in November. 
2003. In Pond I, the maximum was 27/ml in March, 2003 and minimum 
was 7/:rl in November, 2003. In Pond II, the maximum was 30/ml in 
Januaiy, 2004 and minimum was 20/ml in April, May and October, 2003. 
They are found in abundance in water bodies which are organically rich 
and can be used as indicator of organic pollution. Presence of high 
nutrients supports their growth. 
Desmidiaceae (Desmids) was represented only by one genera i.e. 
Closterium. It formed the fourth dominant group. In Medical Pond, the 
maximum density was found in August and September, 2003 (20/ml) and 
minimum (7/ml) in March, 2004. In Pond I, maximum density was in 
October, 2003 (19/ml) and minimum (7/ml) in March, 2004. In Pond II, it 
was maximum (24/mI) in August, 2003 while minimum was 11/ml in 
March, 2004. They are found exclusively in freshwater. They are found in 
less quantity in water bodies which have more population of Myxophyceae 
and Chlorophyceae. 
Zooplankton - The freshwater zooplankton fauna of these water 
bodies comprised of four major groups, the Cladocera, Copepoda, Rolifera 
and Oslracoda. The total zooplankton number fluctuated from 82-139/L in 
Medical Pond, 37-lOI/L in Pond I and 34-74/L in Pond II. They showed 
polymodal occurrence. Zooplankton population showed negative 
correlation with temperature in Medical Pond and positive correlation in 
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Pond 1 and Pond II. With pH it showed positive correlation in all the three 
ponds, while with D.O., it was positive in Medical Pond and negative in 
Pond I and II. 
Cladoceran formed the most dominant group in the population 
density. The group was represented by Daplmia galeala, Daphnia similes, 
Daphnia rosea, Daphnia pulex, Moina micnira and Bosmina sp. In 
Medical Pond, the maximum was observed in Januaiy, 2004 (90/L) and 
minimum in August, 2003 (26/L). In Pond 1, the maximum was 45/L in 
May, 2003 and minimum 12/L in December, 2003. whereas in Pond 11, 
maximum was 32/L in April, June and July, 2003 and minimum 1 1/L in 
December, 2003. Cladocerans comprised the food of fty, fingerlings and 
adults of many economically important and cultivable fish species. If food 
supply is enough cladocerans usually level up high in number. 
Copepoda formed the third most abundant group of zooplankton. It 
was represented by Cyclops and Diaploimis spp. In Medical Pond, 
maximum was 21/L in April and June, 2003 and minimum 8/L was in 
October, 2003. In Pond I, the maximum (16/L) was in June and July, 2003 
and minimum (4/L) was recorded in February and found to be absent in 
November, 2003 and March, 2004. Whereas in Pond 11, the maximum 
(16/L) was recorded in September, 2003 and minimum (1/L) in January. 
2004. They are primary and secondary consumers in aquatic food chains 
and can make organic material available to higher trophic levels thus 
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saving the foraging energy to their predators. Seasonal fluctuations are 
mainly due to temperature variations. The occurrence of egg bearing 
females, nauplii and copepodite stages were found throughout the period of 
investigation showing the continuous breeding behaviour. 
Rotifera formed the second most abundant group of zooplankton. It 
was represented by Brachionus calyci/lonis, B. hic/enlalus, B. urceolaris, 
B. quadridentatiis, Asplanchna priodonta, Epiphanis senta, Keratella 
quadrala, Keratella tropica and Filinia longiseta. In Medical Pond, 
maximum was (40/L) in July, 2003 and minimum was (20/L) during May, 
2003. In Pond I, the maximum was (27/L) in July, 2003 and minimum 
(7/L) in September, 2003, while in Pond II, the maximum was (25/L) in 
April, 2003 and minimum (11/L) was in October, 2003. They are valuable 
bioindicators (Sladecek, 1988; Berzins and Pejler, 1989). Rotifers are also 
essential food source for IMC. Temperature was not found to be a limiting 
factor for rotifers. 
Ostracoda was represented by only one genera i.e. Cypris sp. It was 
found least in surface waters, which might be due to its benthic nature. 
They are only a minor element in the diet of young and adult fish. 
Eggs and Nauplii were found throughout the period of investigation 
showing that zooplankton are prolific and continuous breeders. 
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